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Introduction
Vaccines have long been considered as one of the 
most important public health achievements of the past 
century and they have largely contributed to the decline 
in morbidity and mortality related to various infectious 
diseases  [1]. Due to the effectiveness of vaccination 
programs, many people nowadays have limited or no 
experience with vaccine-preventable diseases (VPDs), 
thus parents increasingly assume that the risks associated 
with VPDs are minimal compared to potential health and 
safety risks of vaccinations themselves [2, 3]. The concept 
of Vaccine Hesitancy has subsequently begun to appear 
in the scientific landscape, referring to the reluctance of 
a growing proportion of people to accept the vaccination 
offer  [4]. In fact, urban centres with large clusters of 
vaccine-hesitant individuals are particularly vulnerable to 
VPD outbreaks among exposed, unimmunized children, 
as observed with the measles outbreaks in the USA, 
Canada, and Europe  [5-7]. 2014-2015 the Disneyland 
measles outbreak was a stark reminder of the direct 
influence of vaccine hesitancy and refusal [8].
The World Health Organization (WHO) defines vaccine 
hesitancy as the ‘‘delay in acceptance or refusal of 
vaccines despite availability of vaccination services. 
Vaccine hesitancy is complex and context specific, 
varying across time, place and for different vaccines. 
This phenomenon is influenced by factors such as 
complacency, convenience and confidence”  [9]. The 
“3Cs” Model, that highlights these three categories, 
was first proposed in 2011 by the WHO EURO Vaccine 
Communications Working Group. In the “3 Cs” model, 
confidence is defined as trust in the effectiveness and 
safety of vaccines, and in the system that delivers them. 
This includes the reliability and competence of health 
services and health professionals and the motivations 
of policy-makers who decide on the needed vaccines. 
Vaccination complacency exists where the perceived 
risks of vaccine-preventable diseases are low and 
vaccination is not deemed a necessary preventive 
action. Vaccination convenience is a significant factor 
when physical availability, affordability, willingness-
to-pay, geographical accessibility, ability to understand 
(language and health literacy) and appeal of immunization 
services affect the vaccination uptake  [10]. There is 
a wide variety of determinants of vaccine hesitancy. 
In 2015, the WHO EURO Vaccine Communications 
Working Group developed the Vaccine Hesitancy 
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Determinants Matrix which categorized determinants 
into the following groups: contextual, individual 
and group influences, and vaccine and vaccination-
specific issues  [11]. Contextual influences include 
historic, social, cultural, environmental, economic, 
political and institutional factors which might influence 
vaccine hesitant populations. The most common is 
conspiracy theories, which include a fear that vaccines 
are introduced to serve the economic and/or political 
interests of pharmaceutical companies [12, 13].
Individual and group influences include personal 
perceptions or beliefs about vaccines and influences 
from the social environment such as the belief that 
vaccines are unsafe. Parents are more afraid of the 
adverse events related to vaccines, which are thought 
to be more frequent and more serious than they really 
are, than of the complications that could arise from 
infectious diseases [14]. Moreover, some individuals do 
not perceive a medical need for certain vaccines. Vaccine 
Hesitancy is a global, complex and constantly changing 
phenomenon, currently representing one of the most 
significant problems of public health: in 2019 the World 
Health Organization (WHO) listed vaccine hesitancy in 
its top ten threats to global health  [15]. To understand 
the impact that the various determinants have on vaccine 
hesitancy and what factors can influence vaccination 
decisions, numerous studies have been conducted over 
the years [16, 17]. 
Despite the growing number of articles on vaccine 
hesitancy published in recent years, there are some 
discrepancies among publications in terms of what 
exactly falls under the umbrella of “vaccine hesitancy”, 
a term that was only introduced by the SAGE Working 
Group in 2015. Therefore, in order to obtain as much 
information as possible on this issue, all studies 
investigating the determinants of vaccine hesitancy, 
without specifically using the term “vaccine hesitancy”, 
were also included in this review. A variety of factors 
were identified as being associated with vaccine 
hesitancy but there was no universal algorithm and 
currently there aren’t any established metrics to assess 
either the presence or impact of vaccine hesitancy. 
Study methods used to measure “vaccine hesitancy” are 
too heterogeneous and this makes it difficult to make 
inferences about the influence of specific factors on 
vaccine-hesitant behaviour. The aim of this study was 
to systematically review the published questionnaires 
evaluating parental vaccine hesitancy, to highlight the 
differences among these surveys and offer a general 
overview on this matter. Administration channel, sample 
size, type of vaccine being investigated, and the type 
of questions used in the questionnaire are some of the 
variables that can be considered, when designing a study 
to investigate vaccine hesitancy. The characteristics of 
each study, as well as the variables investigated, have 
been analyzed in order to enable future researchers 
to choose the most suitable tool for evaluating and 
measuring vaccine hesitancy over time and in different 
settings, according to their own needs and goals.
Methods
Search strategy
This is a systematic review conducted in accordance 
with the PRISMA Guidelines  [18]. Several databases 
were consulted, including PubMed/Medline, Web of 
Science and The Cochrane Library. The latter was used 
to identify existing systematic reviews with a similar 
objective, in order to further screen the lists of references 
of potentially related articles that might have not been 
retrieved in the other databases. The systematic search 
was performed with no time filter, from inception to 
December 14th, 2017; however, a language limit was 
adopted, indeed only English and Italian articles were 
included in our review. The predefined search strategy 
that was used to identify potential relevant articles 
included four main aspects: parents or caregivers, 
vaccine hesitancy/acceptance, immunization and survey. 
Mesh and text words were combined with Boolean 
operators AND and OR. The full search strategy is: 
((((((questionnair*[Title/Abstract] OR survey[Title/
Abstract] OR “Surveys and Questionnaires”[Mesh])) 
AND (vaccin*[Title/Abstract] OR immuniz*[Title/
Abstract] OR immunis*[Title/Abstract] OR 
shot*[Title/Abstract] OR jab*[Title/Abstract] OR 
“Vaccines”[Mesh] OR “Immunization”[Mesh] OR 
“Vaccination”[Mesh])) AND (hesitanc*[Title/Abstract] 
OR doubt*[Title/Abstract] OR concern*[Title/Abstract] 
OR criticis*[Title/Abstract] OR rumo*r[Title/Abstract] 
OR sceptic*[Title/Abstract] OR fear*[Title/Abstract] 
OR refus*[Title/Abstract] OR reject*[Title/Abstract] 
OR delay[Title/Abstract] OR accept*[Title/Abstract] 
OR consen*[Title/Abstract] OR intent*[Title/Abstract] 
OR confidence[Title/Abstract] OR adherence[Title/
Abstract] OR complian*[Title/Abstract] OR 
uptake[Title/Abstract] OR engagement[Title/
Abstract] OR *trust[Title/Abstract] OR a*titude[Title/
Abstract] OR perception*[Title/Abstract] OR 
opinion*[Title/Abstract] OR belief*[Title/Abstract] 
OR behavi*r[Title/Abstract] OR choice*[Title/
Abstract] OR practic*[Title/Abstract] OR barrier*[Title/
Abstract] OR facilitator*[Title/Abstract] OR 
“Health Knowledge, Attitudes, Practice”[Mesh] OR 
“Vaccination Refusal”[Mesh] OR “Trust”[Mesh] OR 
“Behavior”[Mesh] OR “Patient Acceptance of Health 
Care”[Mesh]))) AND (parent*[Title/Abstract] OR 
caregiver*[Title/Abstract] OR guardian*[Title/Abstract] 
OR tutor*[Title/Abstract] OR mother*[Title/Abstract] 
OR father*[Title/Abstract] OR “legally acceptable 
representative”[Title/Abstract] OR “Parents”[Mesh])). 
In order to include all publications related to the topic, 
the list of references was manually screened for all 
relevant papers. Endnote was used as a software to 
manage all the retrieved references.
Inclusion criteria
Studies that fulfilled the inclusion criteria were 
considered in this review. Papers aimed at investigating 
parents/caregivers vaccine hesitancy through a survey/
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questionnaire were considered eligible, regardless 
of the attitudes and behaviours of the interviewed 
subjects. As a matter of fact, vaccine hesitancy is 
complex and driven by a wide variety of factors, as 
explained by the 3C model developed by the SAGE 
Working Group. Therefore, knowing the determinants 
of Vaccine Hesitancy in specific subgroups of 
parents (such as those who do not trust or have lost 
confidence in vaccinations) is extremely important 
in order to develop the right strategies to address it. 
In addition, including studies selecting the study 
population according to a negative/positive attitude/
behaviour towards vaccination might be helpful for 
future researchers interested in studying Vaccine 
Hesitancy in a specific subgroup of parents. Because 
vaccine hesitancy is a complex phenomenon, strictly 
depending on several aspects that are country-specific, 
and because the introduction of vaccine hesitancy as 
a term in the scientific community is relatively new, 
we also included studies evaluating public trust/
distrust, perceptions, concerns, confidence, attitudes, 
beliefs about vaccines and vaccination programs. 
Moreover, we included all types of available vaccines. 
Furthermore, we only assessed original articles, while 
other types of publications were not included in the 
analysis. Lastly, due to the aim of the research, only 
observational studies were considered: along with 
cross-sectional studies, we included cohort studies 
and case-control studies. The last two types of studies 
are particularly helpful in order to obtain as much 
information as possible and to have a broader overview 
of this phenomenon: as a matter of fact, they allowed us 
to include studies where questionnaires or surveys were 
used to investigate vaccine hesitancy among parents.
Exclusion criteria
Studies were excluded from this review when they 
investigated vaccine hesitancy in target populations 
different from parents/caregivers/guardians, for instance 
physicians, educators, or directly the adolescents. Papers 
written in languages other than English and Italian were 
excluded, as well as not original articles (reviews, letters 
to editor, conference papers, editorials). Additionally, 
surveys aimed at assessing aspects different than vaccine 
hesitancy were not included. Lastly, articles were excluded 
if the vaccines examined were not for humans or were not 
commercially available yet (such as the HIV vaccine), or 
if the publications were on vaccine development.
Data extraction
Eight couples of reviewers (VG and CA, MN and GV, 
SP and FD, OG and IB, EA and SDN, OES and LK, 
OG and AC, FDG and LG), independently performed 
the screening of titles and abstracts, followed by data 
extraction of the included articles. Disagreement was 
solved through a discussion between the authors, if 
disagreement persisted a third author was consulted 
(PC). Full-texts were downloaded and consulted only 
for the included articles. The extracted data were 
reported in a predefined, ad hoc spreadsheet elaborated 
in Excel. For each included article, the following 
items were evaluated: first author’s name and year of 
publication, when and where the study was conducted, 
study design and study aim, population characteristics 
and sample size, types of survey and administration, 
if the questionnaire was previously validated and if 
it was attached to the manuscript, number and type 
of questions, type of vaccine analysed, immunization 
behaviour and beliefs about vaccines.
Data coding
The included articles were coded by study period, 
country, language, study type and study aim, 
population characteristics, way of administration, 
number of items and items categories in the 
questionnaire, types of vaccine, immunization 
behaviour, beliefs about vaccine safety/efficacy. 
Regarding the latter, beliefs were coded as follows: i) 
no assessment of perceived safety/efficacy vaccines; 
ii) the assessment was performed and most of the 
respondents believe vaccinations to be safe/effective; 
iii) the assessment was performed and most of the 
respondents do not believe vaccinations to be safe/
effective; iv) the assessment was performed but data 
were not available); v) the assessment was performed, 
but only qualitative and descriptive data were 
available (numerical data not available). As for the 
immunization behaviour, it was classified as follows: 
i) “acceptance”, if the whole population consisted of 
people receiving the vaccination; ii) “refusal”, if the 
whole population consisted of parents refusing the 
vaccination; iii)  “hesitancy/scepticism/doubt”, if the 
population consisted of both parents accepting the 
vaccine and parents refusing it; iv) if no information 
was available, it was considered as missing data.
Results
We identified 5,139 records by running the pre-defined 
search strategies on the three selected databases 
(Medline, Web of Science, The Cochrane Library), 
and 8 additional records were retrieved from the 
manual searching of reference lists and citation 
chains of included papers. After removing duplicates, 
3,500 papers were assessed for eligibility by title and 
abstract, and 2,481  papers were removed. After full 
text screening selection, 334 studies were included in 
the descriptive analysis and synthesis [3, 16, 19-350]. 
Figure 1 shows the selection flow. The main results of 
our systematic review are shown in Table I. 
Study designs and study aims
Most of the included studies (60.4%, n  =  202/334) 
were conducted between 2010 and 2019, while 30.5% 
(n = 102/334) articles reported a study period prior to 
2008. In a total of 8.9% (n = 30/334) works the study 
period was not specified. Among the most recent studies, 
48.8% (n = 100/334) were conducted in North or South 
America (Argentina, Brazil, Canada, Caribbean, El 
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Fig. 1. Flow chart of selection process.
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Telephone 663 Varicella Mixed Not Refusal
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Salvator, Puerto Rico and USA). 14.4% of the studies 
(n = 48/334)) investigated the Asian population (Hong 
Kong, China, India, Indonesia, Israel, Japan, South 
Korea, Kyrgyzstan, Malaysia, Pakistan, Saudi Arabia, 
United Arab Emirates, Singapore, Taiwan, Thailand 
and Turkey), 12.8% (n = 26/334) the studies were about 
European people (Italy, Sweden, United Kingdom, 
Spain, Greece, France, Germany and the Netherlands), 
and 11.7% (n = 24/334) of the studies the population 
was from African and Oceanic countries (Cameroon, 
Ghana, Kenya, Gabon, Nigeria, Uganda, Morocco, 
Australia and New Zealand). Only 1.9% of the studies 
(n = 5/334) were carried out in multiple countries and 
were therefore classified as multinational surveys.
Almost all of the examined studies, 92.8% 
(n = 310/334), are cross-sectional; 4.8% (n = 16/334) 
are case-control studies and finally 2.4% (n = 8/334) 
are cohort studies.
Even though all the studies included in our review 
aimed at investigating the phenomenon of vaccine 
hesitancy, each of them focused on specific aspects 
of this behaviour. In this respect, the main purpose in 
30.8% (n = 103/334) of the studies was to investigate 
parental knowledge, attitudes, practices, beliefs, 
awareness, concerns and sources of information 
about childhood vaccinations. In 21.6% (n = 72/334) 
of the studies the main objective was focused on 
investigating parents’ attitudes towards childhood 
vaccinations and exploring possible influential or 
determining factors. 18.6% (n  =  62/334) and 15.0% 
(n  =  50/334) of the studies were aimed respectively 
at identifying the factors associated with the parental 
decision to vaccinate and at examining the potential 
reasons for refusing immunization of their children. 
In 4.5% (n = 15/334) of the cases, a broad assessment 
of the vaccine hesitancy phenomenon was specifically 
investigated.
According to the 3C model, vaccine convenience is 
determined by physical availability, affordability and 
willingness-to-pay, geographical accessibility, ability 
to understand (consisting of both language and health 
literacy) and appeal of immunization services  [9]. 
Therefore, potential barriers to immunization were 
also considered in our research and were investigated 
in 3.6% (n = 12/334) of the studies. Particular attention 
to the aspect of non-compliance with the vaccination 
schedule, such as following the correct timing and the 
complete administration of all the required vaccine 
doses, was only investigated in 3.3% (n = 11/334) of the 
analysed studies. Finally, 9 studies (n = 2.7%) explored 
the various determinants that can condition parental 
decisions or attitudes towards the immunization 
of children with pre-existing pathologies or health 
problems.
Population characteristics
The population interviewed mainly consisted 
of parents  –  without any further details (73.1%, 
n  =  244/334)  –  in approximately 20% of the studies 
(n = 66/334) the mother was the only parent surveyed, 
and only 1 study recruited selectively fathers. The sample 
size ranged from 7 to 59,897, the mean population 
included was about 1,647 people. 
In primary studies, parents were recruited regardless of 
their attitudes and beliefs in 68.9% of the studies (n = 
230/334), while in the remaining 103 articles, the primary 
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studies selected the population based on their attitude: 
about 13.5% of the studies (45/334) were conducted in 
people with a positive attitude of acceptance, 38 studies 
(11.4%) were conducted among a hesitant population and 
20 (6%) selected a population with an attitude of refusal 
towards vaccines. The definition of “acceptant/hesitant/
refusing” behaviour was described in every article 
considered, and even though the specific characteristics 
might be slightly different among different studies, we 
relied on the classification provided by each article to 
analyse our results. Recruiting parents on the basis of 
their attitude towards vaccinations was very important in 
order to analyse the determinants of Vaccine Hesitancy 
in each different subgroup.
Questionnaires characteristics
The Authors reported both the number and the type of 
items only in 38.0% (n = 127/334) of the included studies. 
Regarding the type, more than half (37.7%, n = 126/334) 
consisted of closed questions. Likert scales were the 
second most common type used in the questionnaires 
(23.6%, n = 79/334), while open-ended questions were 
used in 14.9% of the studies (n = 50/334). 
Frequently the studies were conducted using a self-
reported questionnaire (69.2%, n  =  231/334), or 
interview (28.1%, n = 94/334), while in 2.7% (n = 9/334) 
of the studies data were collected in a multi-phase study. 
Considering the questionnaires, they were mainly 
administered either on paper (41.6%, n  =  139/334) 
or as an online version (13.5%, n  =  45/334). Other 
administration channels were mail, face to face 
interviews (9.9%, n = 33/334) or telephone interviews 
(13.5% 45/334).
However, in 80.2% of the studies, the questionnaire 
was not attached to the paper and for this reason it was 
not possible to obtain any further information. Lastly, 
in 42.8% of the studies (n = 143/334) the questionnaire 
had been previously validated; however, statistical 
methods were reported only in 14.8% of the sample 
(n = 51/334); while in 57.2% (n = 191/334) of the papers 
the questionnaire had not been validated. 
Vaccines and immunization behaviours
22.4% (n  =  75/334) of the included articles regarded 
childhood vaccinations in general, without addressing 
a specific vaccine. The HPV vaccine was the most 
frequently investigated (39.2%, n = 133/334), followed 
by influenza (13.5%, n  =  47/334), measles (10.8%, 
n = 36/334) and varicella or varicella containing vaccine 
(MMRV) (4.5%, n = 15/334). 67.4% (n = 225/334) of 
the papers assessed the attitude towards one specific 
vaccine (monovalent or combined): 5,7% (n = 19/334) 
of the articles assessed attitudes towards polio vaccine, 
while 6,3% (n  =  22/334) assessed HBV vaccine; a 
lower percentage reported the behaviour towards 
meningococcal vaccinations (1.7% - n  =  6/334 MenB 
and 3.6% - n  =  12/334 quadrivalent vaccine), Hib 
vaccine, HAV vaccine, rotavirus and BCG vaccination. 
7.5% (n = 25/334) of the studies focused on more than 
one vaccine, such as diphtheria, tetanus and pertussis 
vaccination.
Data about the immunization behaviours were reported 
in 88% of the studies (n = 294/334). In particular, the 
subjects involved in the studies showed a behaviour 
defined as “acceptance” in 38.6% studies (38.6%, 
n = 129/334), as “hesitancy/scepticism/doubt” in 43.4% 
(n = 145/334) of the studies (and as “refusal” in 6.6% 
(n = 22/334) of the studies. In 10.5% (n = 35/334) of the 
studies assessed this information was not detected.
Parents’ beliefs about vaccine safety/
efficacy
Parents’ beliefs about vaccine safety/efficacy were 
evaluated in most (58.7%; n  =  196/334) of the 
papers included in the review. In particular, 52.4% 
(n  =  175/334) gave a quantitative evaluation, among 
which 53.7% (n = 94/175) showed that the majority of 
the sample believed vaccines to be safe and effective, 
4.6% of the studies (n = 8/175) showed that the minority 
of the subjects interviewed believed in vaccine safety/
efficacy, while 41.7% (73/175) outlined how the beliefs 
about vaccines’ safety/efficacy are one of the most 
important barriers in vaccination. Other studies (10.7%, 
n = 21/196) gave a qualitative and descriptive approach 
to the issue of “vaccine safety/efficacy”. No information 
was given in 41.3% of the studies (n = 138/334).
Discussion
This manuscript shows the results of an extensive 
systematic review conducted using three scientific 
databases (PubMed/Medline, Web of Science and The 
Cochrane Library). Out of 3,508  retrieved studies, 
334 papers were included in the qualitative evaluation. 
The inclusion of a great number of relevant studies, of 
which two thirds have been conducted in the last 10 
years, reflects the relevance of this issue nowadays: 
investigating and therefore understanding the 
phenomenon of vaccine hesitancy is a necessary step 
in the process of overcoming it. As a matter of fact, it 
is extremely important to counteract this attitude, as it 
might lead to a decrease in vaccination coverage and 
therefore increase the risk of future epidemics of VPDs. 
The original papers included in the analysis were mainly 
studies conducted in western countries, while 1/4 were 
performed in Asia and 1/7 in Africa and Oceania. 
Even if all the studies included in the review aimed at 
exploring VH among parents or guardians, they differ 
in their study design, overall number of items, context 
and response formats. Most of the times, three different 
types of questions were used in the articles examined: 
closed questions, likert scales questions and open-ended 
questions (however, a combination of these types of 
questions was often used as well). Most of studies had a 
cross-sectional design and were conducted in the last ten 
years, aimed to investigate parental knowledge, attitudes, 
practices and beliefs about childhood vaccinations, while 
only a small percentage (4.5%) investigated the specific 
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reasons for vaccine hesitancy. Closed questions were 
the most frequent, mainly through the administration of 
a self-reported questionnaire, but in most cases it was 
impossible to get more information about the tool used, 
because only in 20% of studies the questionnaire was 
attached to the article.
Closed questions, allowing a quantitative analysis, are 
a very useful tool although they don’t permit to explain 
with more details the reasons behind VH for vaccine 
preventable diseases. In fact, it can be defined as “the 
means for testing objective theories by examining the 
relationship among variables which in turn can be 
measured so that numbered data can be analyzed using 
statistical procedures”. On the other hand, a qualitative 
approach is more likely to use open questions as research 
tool. Open ended questions don’t enable comparisons 
between different studies but they do provide more 
detailed information of the issues examined. In fact, 
a qualitative approach is useful when statistical 
procedures and numeric data may be insufficient to 
capture how patients and health care professionals feel 
about patients’ care , enabling researchers to understand 
the world as another experiences it  [351]. Qualitative 
tools are connected to the way human behavior can be 
explained, within the framework of the social structures 
in which that behavior takes place. However, closed 
questions represent the easiest way to explore a topic 
and simplify the analysis for the Authors. It should 
be considered that the way of administration varied 
among the studies and might have had an impact on 
the quality of the data generated [352]. Moreover, since 
questionnaires are a sort of “diagnostic” epidemiological 
tool, they should be previously validated in order to 
effectively measure their outcomes [353]. However, only 
a small percentage of questionnaire had been previously 
validated in the studies analysed. This aspect should be 
taken into account, since effectively monitoring VH and 
identifying beliefs about vaccines is extremely important 
in order to fully understand the nature of such hesitancy, 
to compare the phenomenon among countries and over 
the time, and lastly, to implement the appropriate types 
of intervention. In addition, only 14.8% of the included 
studies reported the statistical methods used to validate 
the questionnaire in detail. 
This review shows that the most frequently analysed 
vaccines are HPV and flu, followed by measles and 
varicella containing vaccines. They were mainly 
investigated for the perception about risks and safety, 
as well for the low vaccine coverages (compared to the 
WHO target), which is partly due to the reduction in the 
perceived risk of these diseases [354]. In this perspective, 
the reinforcement of mandatory vaccination laws in 
some European countries (e.g. Italy and France) led to 
an increase in vaccination coverage, mainly because 
this intervention tackled the complacency component 
of VH  [355,  356]. In Italy, the reinforcement of the 
mandatory vaccination law dramatically reduced the 
number of parents who missed the measles vaccination 
due to definitive informed dissent or unwillingness to 
attend the appointment [357]. 
Fathers were specifically investigated only in 1 study 
included  [175] in this review: further studies should 
investigate this population, in order to determinate 
possible gender differences in VH definition. It can 
be speculated that fathers are little involved, by 
healthcare professionals, in the vaccination decisions 
of their children. On the contrary, the involvement of 
both parents could be important in order to recover 
the confidence of families, which has diminished over 
time. In this perspective, healthcare professionals 
should be adequately trained and properly equipped 
with communication skills to clearly, transparently and 
comprehensively deal with this problem  [358,  359]. 
Healthcare professionals are the main source of 
information on the issue of vaccinations, but they are not 
the only one: parents frequently rely on the information 
they obtain on the internet, especially regarding 
vaccinations and the related diseases [360-362].
Before generalizing the results of this review, some 
limitation should be acknowledged. First, a small 
percentage of included studies was validated, and the 
questions identified didn’t address all the determinants 
in the Vaccine Hesitancy Matrix. 
Secondly, the findings from studies investigating specific 
vaccines should not be generalized to all vaccines. 
Moreover, VH evolves rapidly in time and some 
determinants could change quickly, not only according 
to the perception of danger of the diseases reported by 
media in different countries but also due to other socio-
cultural influences. Monitoring the trend is important 
in order to measure parental VH in time and to better 
understand parents’ concerns and behaviors. Generally 
speaking, the availability of a good and accurate tool, 
tested and validated in all settings, and subsequently 
refined, is necessary to compare the results, to assess 
the dynamic nature of VH and to develop tailored 
communication strategies [363-366]. Furthermore, most 
of the information, especially related to the vaccination 
status were self-reported and no vaccination cards or 
Immunization Information System (IIS) were used 
to verify the information. Healthcare professionals 
and scientists should be encouraged to use the new 
technologies, as for instance the IIS, to monitoring both 
the vaccination coverage and the VH trends [367, 368]. 
Moreover, according to a recent review, the IIS might 
greatly improve and counter VH [369].
Nevertheless, a point of strength of this review is 
the variety of vaccine preventable diseases included. 
Moreover, to the best of our knowledge, this is the first 
systematic review that extensively assessed the developed 
questionnaires aimed to evaluate the parents’ VH.
Conclusions
To conclude, VH is a public health challenge as confirmed 
by the high number of studies and questionnaires 
retrieved. No questionnaire can be considered the 
absolute best a priori, but this study offers a deeper 
perspective on the available questionnaires, therefore 
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helping future researches to identify the most suitable 
one according to their own aim and study setting.
Further studies monitoring VH should take into account 
the questionnaires already available in literature, 
therefore allowing to improve intra- and inter-country 
comparability among countries and over time, reducing 
the time waste in developing a new questionnaire, 
and improving the financial sustainability of research. 
Moreover, using a validate questionnaire will improve 
the methodological quality of future studies.
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